[see also ref. 19] Preparation of Cs-oleate. Cs2CO3 (0.814 g, Aldrich, 99.9%) was loaded into 100 mL 3-neck flask along with 1-octadecene (ODE, 40 mL, Sigma-Aldrich, 90%) and oleic acid (OA, 2.5 mL, Sigma-Aldrich, 90%), dried for 1 h at 120 ºC, and then heated under N2 to 150 ºC until all Cs2CO3 reacted with OA. Since Cs-oleate precipitates out of ODE at room-temperature, it has to be pre-heated to 100 ºC before injection.
Synthesis and Characterization of CsPb(Cl/Br)3 NCs
[see also ref. 19] Preparation of Cs-oleate. Cs2CO3 (0.814 g, Aldrich, 99.9%) was loaded into 100 mL 3-neck flask along with 1-octadecene (ODE, 40 mL, Sigma-Aldrich, 90%) and oleic acid (OA, 2.5 mL, Sigma-Aldrich, 90%), dried for 1 h at 120 ºC, and then heated under N2 to 150 ºC until all Cs2CO3 reacted with OA. Since Cs-oleate precipitates out of ODE at room-temperature, it has to be pre-heated to 100 ºC before injection.
Synthesis of CsPb(Cl/Br)3 NCs. 0.065 mmol PbCl2 (ABCR, 99.999%), 0.122 mmol PbBr2 (ABCR, 98%), 5 mL dried ODE and 1 mL trioctylphosphine (Strem, 97%) were loaded into a 25 mL 3-neck flask and degassed for 10 minutes under vacuum at 120 C. Afterwards, 1 mL of dried OA and 1 mL of dried oleylamine (Acros Organics, 80-90%) were injected at 120 C under N2 flow, causing full solubilization of PbCl2 and PbBr2. The temperature was then immediately raised to 200 C and 0.4 mL of stock solution of Cs-oleate (prepared as described below) was swiftly injected and 10 seconds later the reaction mixture was cooled down by the water bath.
The crude solution was centrifugalized and the supernatant was discarded. Hexane (0.3 mL, Sigma-Aldrich, ≥95%) was added to disperse the NCs and centrifuged again. After centrifugation, the precipitate was discarded and 0.9 mL of toluene (Fischer Scientific, HPLC grade) was added to the supernatant. The NCs were precipitated by adding acetonitrile (0.27 mL, Sigma-Aldrich, ≥99.9%) and by centrifugation. The supernatant was discarded and the precipitate was dispersed in toluene and filtered for further use in optical experiments. 
Optical Characterization at Higher Excitation Power
At Pex on the order of few W the correlations of the emitted photons start to change. This is concomitant with the appearance of multiple emission peaks and an increase in the dynamics in the PL spectrum. These results allow to access the exciton dynamics in the presence of multiple charges within or close to the single QD. ( ) Figure S6 . The same QD as in Fig. 3a in the main manuscript is exposed to double the excitation power. Here, the g (2) (=0) changes from 0.3 to 0.55. The integration time is about half the one of 
